literature review
The issue of profitability on Polish farms was discussed in the literature in relation to its various aspects: return on equity - Gołaś (2009) , return on sales -Ryś--Jurek (2013), return on assets - Zawadzka and Szafraniec-Siluta (2015) . However, this issue is also raised outside the agricultural sphere (Bednarski, 2002; Dudycz, 2001; Gołaś, 2008; Hawawini and Viallet, 2007) . Despite the fact that the discussed indicators are clearly structured and do not cause interpretation problems, the possibilities of their broad description are limited, therefore, the view that they should be disaggregated, enabling a multidimensional and cause-and-effect analysis of various financial phenomena, including those related to profitability, appears in the literature. The study of profitability changes can be considered in relation to specific factors, e.g. total factor productivity (TFP) and the index measuring relative price changes. The TFP can be further broken down into measures of technical changes, changes in technical efficiency, or change in efficiency or effectiveness (O'Donnel, 2010) . The most well-known and commonly used method indicating the factors of return on equity is the Du Pont Model (Bieniasz, Czerwińska-Kayzer and Gołaś, 2008; Gołaś, 2009) . It shows a method of a pyramidal explanation of return on equity from the level of balance sheet and result data.
As previously mentioned, the main source of income (profit) should be operating activity, but due to high price volatility in agriculture and biological nature of this activity, farmers often point to problems with obtaining income from production, which indicates some limitations in making decisions. However, according to Špicka, Boudný and Janotová (2009) , payments partially or totally unrelated to the volume of production serve as a "financial cushion" which helps to increase income of farmers and helps them make decisions regarding their day-to-day operations and investment activities. The latter may be a source of income in the following years, because, as Bórawski and Brodziński (2006) believe, high values of the return on equity ratio indicate the profitability of investments in assets of the enterprise. Unfortunately, Bereżnicka's research (2015) showed that investments in Polish family farms did not bring an increase in income. The reason was directing funds to not necessarily the right areas as well as little interest in using loan (low income and risk aversion). As indicated by Folz (2004) , the existence of restrictions on the credit market has a significant impact on the profitability of farms, although it does not affect the value of investments. Therefore, poor economic results are a direct cause of effective investment activities. In this context, it should be noted that endogenous factors, including production potential and economic size or agricultural type, are important determinants of the income situation (Średzińska, 2017) , but it seems that also the way of management (conventional and organic farming). The problem of profitability of organic farms in developed and developing countries was studied by Nemes (2009) . These studies indicated that, in developed countries, in addition to prices (which farmers do not have impact on), premiums influence the amount of income generated, while in developing countries the amount of premiums is lower, that is why the author suggests that farmers should reduce costs and improve productivity.
Other studies on the profitability of agriculture, using the empirical model estimated with the weighted least squares procedure, were conducted by Mishra, El-Osta and Steele (1999) . The results indicated that the factors determining profitability were the manager's age, soil productivity, asset debt ratio and the relation of fixed and variable costs to production. On the other hand, Katchova and Enlow (2013) , using the Du Pont Model, noticed that trading in assets had the greatest impact on return on equity. However, Kulawik (ed.) (2008) stated that the ROE may be affected by the following factors: operational efficiency, effective use of assets and leverage. Other studies indicated that support in the form of a single area payment did not affect the efficiency (Kulawik and Płonka, 2014) . Boyd, Boland, Dhuyvetter and Barton (2007) studied the determinants of return on equity in local farms and cooperatives trading in cereal in the USA to identify financial variables which are the determinants of return on capital in them. The results of these studies confirmed that the estimated value of assets was not statistically significant. The lack of impact of net assets and leverage on ROE is confirmed by research carried out by Anarfi and Danquah (2017) , whereas the profit margin and the size of an enterprise are important factors which have a positive impact on return on equity. Summing up, it should be concluded that research on profit-ability is carried out in the field of basic agricultural activity. The question arises whether other sources of profitability in agriculture are missing. Moreover, the factors mentioned by the researchers influence the profitability in various ways, which means that research in this area has not been exhausted yet and space for further exploration has been created.
objective and method
The objective of the study was to identify profitability sources measured by the return on equity in agriculture of the EU countries, different in terms of the economic size of farms. The study formulates the thesis that in economically weaker agriculture the basic source of profitability are return on sales (sales margin) and subsidies to operations, while in stronger economies, except for return on sales, the ROE is affected by financing by debt (positive effect of the leverage), and non-returnable support does not have vital importance. Data used for the research comes from the Farm Accountancy Data Network (FADN), which allows us to collect data to assess the phenomena occurring in agriculture in the European Union (EU) countries. Data was collected from all 28 EU countries, which between 2009 and 2015 1 reported on the situation of agriculture under the FADN. Preliminary analysis of data allowed concluding that the economic size (SE005 variable) of an average farm in individual countries was very diverse. This recognition resulted in the grouping of objects using the quartile method to create homogenous groups of countries in terms of standard output (SO), which was the basis for the construction of models. The first quartile (the smallest economic size) included countries such as: Bulgaria, Greece, Croatia, Malta, Lithuania, Poland, Romania, Slovenia (the volume of standard output was about EUR 33 thousand). In this paper, it is the group marked as Q1. However, the group of economically strongest (quartile 3, Q3) included the following countries: Belgium, the Czech Republic, Denmark, Germany, the Netherlands, Slovakia with the average SO was over EUR 190 thousand.
The return on equity calculated according to the following formula 2 (1) was used to achieve the goals in the study:
(1) SE420 -income from a family farm, SE501 -value of equity.
1 In 2009, a new way of measuring the economic size of a farm was used in the FADN, which was standard output, before that the economic size was determined based on the standard surplus. Croatia, which joined the European Union in 2013, was also included in the research. 2 While calculating the ROE, the relation of income from a family farm to equity was used. Due to the possibility of making a mistake of estimating payment for farmer's own work and work of the family for all the countries studied, the farm profit was not calculated. 
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The starting point in the search for variables to diagnose factors affecting the ROE was the Du Pont Model, which not only measures profitability, but also examines the areas of the enterprise being its source. In addition, it is an excellent tool for quick review of the strengths and weaknesses of a company. The DuPont Model covers the following areas: profitability, operational efficiency and leverage (Kharatyan, Lopes and Nunes, 2017) . Due to the fact that in the majority of the quoted studies the factor affecting the return on equity is return on sales (ROS), it was taken into consideration as the main factor. However, due to the fact that, apart from the basic activity (production and sales), agricultural income also includes subsidies (other operating activities), the ROS was given in two differently calculated ways, as ROS1 and ROS2 according to formulas (2) and (3). (2) and (3) where: SE605 -the amount of subsidies to operating activities, SE131 -total production value, SE260 -transfers to a household, SE265 -internal consumption, SE256 -other production, other designations as above.
The aim of this solution was to check whether the sale of plant and livestock products guarantees income and what is the margin on the goods sold. In the author's opinion, the sale of agricultural products and services should be the basic source of wealth of a farmer, but also an entrepreneur conducting economic activity outside agriculture, because it is a confirmation of the rightness of the decision on business operations in a given area. The productivity of assets (production to assets) and the profitability of production (the total production to total costs relation) were used as a measure of operational efficiency, while the asset debt ratio was the variable in the area of financial activity.
Due to the fact that the cross-sectional and temporal data was analysed in the study, panel methods were used for the construction of models. These models describe a fixed group of objects for more than one period. Thanks to information about objects and their simultaneous characterisation in individual periods, panel data models allow reducing the measurement error resulting from the omission of important variables unobservable for these objects. These models take into account the impact of two types of factors (general and specific) on the analysed objects. 
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There are two types of panel models: a model with fixed effects and a model with random effects (Korol and Szczuciński, 2012) . Franc-Dąbrowska (2009) wrote about the possibility of using panel models in research on agricultural holdings. The paper uses a model with fixed effects (the GLS model), which assumes that individual effects are the same in subsequent periods. In this model, individual effects can be interpreted as non-random components. The general formula of the model is as follows (4): (4) where: y -dependent variable, u i -individual effect, ε it -pure random error (Kufel, 2007) .
Individual effects determined are eliminated by averaging the model with respect to time (index t) and then the equation (4) takes the following form:
The equivalent record of the equation (5) is as follows: (6) It should be emphasised that this solution ignores the situation of strict exogeneity and the occurrence of variables whose values are constant over time for all panel units (Kufel, 2007) .
The GRETL programme was used to calculate and construct the model. The panel was fully balanced in terms of countries included in Q3 and not fully balanced for countries included in Q1. In the latter case, this concerns data on Croatia from 2013 (before that, the country was not a member of the European Union). The dependent variable was the amount of return on equity according to formula (1). Some variables were subjected to finding a logarithm, this applies mainly to nominal values, this procedure allowed standardising the variables and obtaining their symmetrical distribution.
In addition, descriptive and comparative analysis was used in the work.
characteristics of the studied groups
Conducted research concerned farms diversified in terms of production potential, therefore, Table 1 compares basic data characterising separated groups as regards equipment with basic production factors, i.e. land, labour and capital. While analysing data in Table 1 , it should be clearly stated that there were significant differences in the equipment with production factors in the studied groups of countries. The equipment of economically strong agriculture with basic production factors, land, was on average 8-9 times higher than in countries with economically weaker farms. On the other hand, the number of annual work units in the Q3 group was 2-3 times lower per 100 ha of utilised agricultural area (UAA). Of course, this is a consequence of technical equipment of labour at a much more advanced level, which was confirmed by the amount of capital available to farmers. In countries included in Q1, there was over 10 times less capital than in the compared Q3 group, or even 15 times in case of the poorest Romania.
In this comparison, Poland was below the average as regards equipment with land (about 18.4 ha in the entire examined period), labour inputs amounted to over 9 annual work units (AWU), which is similar to other countries of the Q1 group. Equipment with capital, in spite of growth from around EUR 134 thousand in 2009 to EUR 169 thousand in the last analysed year, remained below the average in the Q1 group. However, it should be emphasised that in the analysed period the capital resources were slowly increasing in nominal terms. An important element affecting profitability is financial activity, especially the use of external sources of financing which may have a leverage effect (Dulieciec, 2011; Grzywacz, 2012) . Table 2 compares data on the share of foreign capital in financing assets, because, according to Moballeghi and Moghaddam (2013) , financial capital plays an important role from the point of view of profitability of small businesses. Data included in Table 2 again show significant differences between groups of countries in terms of financing by debt. In the group of countries with economically strong agriculture, on average, about 30% of foreign capital is used to finance resources. In the group of weaker countries, it is 4-5 times less. These disproportions were even more visible in the case of minimum sizes, where in the Q1 group the share of external financing (long-term and short-term) did not reach even 1% of the property value. It should be added that the financing structure was different in both analysed groups, i.e. in the Q3 group, long-term debt prevailed in relation to assets, and in the Q1 group, farmers used long-and short-term debt in financing assets to a similar extent. In Poland's situation, the debt of assets varied around 5-6%, so it was not even the average level for this Q1 group. This indicates a very cautious approach of Polish farmers to the use of foreign sources of financing despite the fact that in recent years investment processes in Polish farms have accelerated, which resulted in increased indebtedness.
An important external (non-reimbursable and no-cost) source of financing of operating (agricultural) activities are subsidies, the essence of which is to support farmers in obtaining income from a family farm. Table 3 shows the share of subsidies to operating activities (variable SE605) to the production volume. In 2009, the average share of subsidies to operating activities in the group of countries with economically strong agriculture was close to that occurring in economically weak countries, and accounted for less than one quarter of the value of agricultural production. In the following years, these proportions increased to the disadvantage of the latter (although there was a downward trend in the share of subsidies). In the Q3 group, the average share was around 15% starting from 2011, however, it should be noted that there were significant differences between countries -greater spread was noted in the group of countries with economically strong agriculture and in the first analysed year it amounted to 38 pp, decreasing to 24 pp in 2014 and 2015. In the same period in the Q1 group it amounted to 22 pp, 17 pp and 19 pp, respectively. It should be emphasised that in the last analysed year, the maximum share of subsidies to operating activities in both groups was similar, which may indicate a decrease in the value of production in countries from Q1 or increase in the support provided. The lowest amount of subsidies in relation to the value of production was noted in the Netherlands, which should not come as a surprise due to the high productivity in the agriculture of this country. One should also remember that there are no subsidies due to the specialisation of farms in some areas of production. The most unfavourable relation concerned agriculture of the Czech Republic and Slovakia, which was probably caused by the structure of farms in these countries, dominated by large-scale agricultural holdings with hired labour force (see Baer-Nawrocka, 2013).
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In the Q1 group, relatively the lowest amount of subsidies was received by Romanian farmers, and the highest by Greeks and Slovenes. Poland received subsidies at a level higher than the average for the Q1 group, but there was a slow decrease from 24% in 2009 to 18% in 2015. The reason for this was the decreasing amount of subsidies, with a slight increase in the value of production. This may indicate a slow tendency in the growth of productivity in Polish agriculture (probably as a result of investment activities). Both the volume of production and the value of subsidies affect the amount of income from a family farm. Table 4 presents figures on value added resulting from the basic activity of farms and agricultural income. Figures compared in Table 4 clearly indicate that the average value of subsidies in the studied groups was higher than the value of net added production resulting only from carrying out main business. The exception was the period between 2011 and 2014, in which economies with economically stronger agriculture developed higher net value added compared to external financial support received. However, in the first years after the financial crisis (2009) (2010) , its unfavourable effects are noticeable in these economies. In 2015, subsidies are beginning to dominate over agricultural production again. The highest net value added and the lowest value of subsidies was achieved by Dutch farmers. The situation of Slovakia was different. Farmers in this country were basing mainly on subsidies to operating activities, while they achieved minimum values in terms of result from production. This means that prices obtained for agricultural products and services sold were lower than the purchase prices of production inputs and costs of external factors (employed labour costs were probably decisive). It should also be noted that the minimum value added in the group of economically weaker farms was negative in all years, which indicates too small scale of production which would be able to cover the costs of agricultural activity (this applies to Slovenia), while the highest values in this group occurred in Bulgaria. Poland achieved results slightly above the average for the group. This proves the decreasing role of basic activity of agriculture in relation to external financing. Therefore, agriculture is becoming a sector of the economy where profit is sourced from outside financial support, i.e. activities accompanying main operating activities. Standard deviation 4.7 8.4 5.2 7.3 4.9 3.8 5.1 4.8 5.0 3.8 4.9 4.2 4.7 2.9
Problems of Agricultural Economics / Zagadnienia Ekonomiki Rolnej

3(356) 2018
Return on assets (ROA) Average 8.3 -0.1 8.4 2.7 9 3.9 9 4.3 8.4 4.0 7.8 4.4 7.8 3.6
Minimum 3.7 -12.0 3.5 -5.2 3.7 1.2 2.7 -0.8 2.6 -0.5 2.1 1.0 2.2 0.5 Maximum 14.1 7.2 15.1 11.2 14.9 8.4 14.5 9.1 14.8 8.0 14.9 9.1 11.2 6.4
Standard deviation 4.3 6.4 4.8 5.4 4.5 2.9 4.5 3.6 4.4 3.1 4.3 3.2 3.8 2.2
Source: as for Table 1 .
Data in Table 5 clearly indicates that subsidies to operating activities contributed to the increase in rates of return on sales for both economically weaker and strong agriculture. At the same time, a more positive impact is visible in the Q3 group, which may be a bit of a surprise (however, this confirms income deprivation in agriculture). Without subsidies, agriculture in the countries of this group was unable to achieve income and showed losses. In addition, even external support in this group did not allow everyone to achieve a positive rate of return on sales. The problem concerns Slovakia and the Czech Republic. It is worth noting that after including subsidies the return on sales was at a lower level than in the group of countries with economically weaker agriculture. Figures in Table 5 also show that agriculture from countries included in Q3 reacted to the financial crisis, which was affecting these economies practically until 2010 to a greater extent.
On the other hand, in all years agriculture in countries included in the Q1 group was able to achieve a positive margin on sales even in the absence of subsidies. This was probably the effect of much worse equipment with production factors, which generated fixed costs. This mainly concerns costs of depreciation and external factors. In all analysed years, return on equity in the Q1 group remained at a similar level of 9-10%, and 4-6% in the Q3 group. This means that the money involved in agriculture brought a relatively lower rate of return on equity than in economically weaker economies. This is surprising especially that in these cases financing from external sources was greater. However, probably the use of foreign capital in these countries was at a relatively low level (a large share of equity in the financing of assets) which adversely affected the return on own funds. The highest rates of return on equity were achieved by farmers in Belgium and the Czech Republic (in the Q1 group, farmers from Bulgaria and Lithuania). In this comparison, Poland was below the average with a result of around 5% (in the last two years of the analysis, 6-7% before that) of the rate of return on equity. Loss on equity employed was incurred by farmers from Slovakia. The Netherlands, which showed the highest value of the net value added, but profitability of around 4%, is also a little surprise. This result was a consequence of the costs of external factors, i.e. rent, interest, or payment for hired labour. This observation is somewhat contradictory to the statement of Machek (2014) , who suggested that total productivity of factors, measured with monetary aggregates, such as added value, will always be positively correlated with the financial profitability ratios, if the calculations are based on the same data. In addition, it should be noted that in all years and studied groups, the rate of return on equity was slightly higher compared to return on assets, whereas the return on sales (regardless of whether subsidies are taken into account or not) showed the highest values except for the first years after the crisis (2009) (2010) (2011) in the absence of subsidies. Table 6 summarises explanatory variables which affected the dependent variable -the rate of return on equity -in the group of countries with agriculture having its economic size expressed in SO above 190 units, while Table 7 presents the model developed for the group in which the average economic size was around 33 units (the Q1 group). Due to different units of measure between the dependent and independent variables, a logarithm was found for explanatory variables. 
Sources of profitability -model solutions
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Variables describing the return on equity in the group of economically stronger farms refer to operating activities -return on sales (sales margin) and profitability of agricultural production (relation of production to costs), as well as financial activity -reflected in the asset debt ratio. The above-mentioned factors are the stimulants of return on equity. This means that in agriculture of countries characterised by large economic size of farms, in addition to operating activities, financial activities (leverage) are also the source of return on equity. The results of this study are consistent with the assessment of Kulawik (2008) . The return on equity log had an adverse effect on the size of ROE, which may be obvious considering the ROE calculation formula. However, on the other hand, it confirms the increase in the value of equity by farms, and thus also the increase in the wealth of farmers running them. This may indicate too high values of this capital in farms in relation to the income earned. Therefore, there is still space in these farms for increasing debt, which will allow increasing the efficiency of equity capital. It should be added that the factors (explanatory variables) in the model explain the return on capital to a very large extent.
In the second model (regarding the Q1 group), the source of profitability was only operating activity carried out in the form of return on assets and return on sales, however, direct subsidies to operating activity were also of importance, although lesser than the aforementioned ones. This means that farmers in this group of farms make better use of their assets. Moreover, profitability is affected by the sales margin (0.216 and 0.11 for Q3) to a greater extent (than in the Q3 group). Factors which should be treated as a destimulant include -of course -the equity log. Variables included in the model indicate that in this group of farms there was no positive impact of debt on the return on equity. This situation is not surprising because the debt ratios in this group were at a very low level.
In conclusion, it should be noted that even though the factors influencing the return on equity in groups were different, they were mainly related to operating activities (basic and other), although the role of financial activity cannot be neglected either.
Summary
The analysis was aimed at identifying sources of profitability in countries with economically stronger and weaker farms. The research allows stating that there is a gap between the analysed farms in virtually all areas, i.e. equipment with production factors, achieved economic results or even the amount of received subsidies. The farms classified as Q1 had surface area or capital several times lower and received almost 10 times lower subsidies, which of course was a consequence of being equipped with the basic agricultural production factor. Nevertheless, the share of subsidies in the production volume was more favourable on weaker farms. The research also allowed us to state that the achievement of return on sales in farms from Q3 in the absence of subsidies to operating activities could be at risk. This situation did not occur in the Q1 group. The probable reason for this is a significant level of fixed costs (depreciation) and costs of external factors.
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As for the verification of the hypothesis proposed in the paper, it was confirmed. The research proved that the main source of profitability in weaker farms was operating activity related to return on assets and profitability of production, as well as subsidies to operating activities. On the other hand, for economically stronger farms, the source of profitability was, apart from operating activities (sales), also financial activities, which indicates that farmers in the countries of the Q3 group used foreign capital in a right way. Subsidies to operating activities did not play a significant role in shaping the return on equity.
